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@) Acetylenlc phenoxypropanol derivatives and pharmaceutical compositions for the treatment of hypertension. 

© Phenoxypropanol derivatives having a 2-acetylenic moi- 
ety on the phenyl group thereof of the following formula (I): 




NHR 2 



O 

CM 



and their use as anti-hypertensives, e.g. in man. Also part of 
the invention are pharmaceutical compositions and intermedi- 
ates used in the synthesis. 
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ACETYLENIC PHENOXYP ROP ANOL DERIVATIVES AND 
PHARMACEUTICAL COMPOSITIONS FOR THE TREATMENT 
OF HYPERTENSION 

The present invention comprises certain 1— phenoxy— 2- 
propanols wherein the phenyl group is substituted at the 
2-position with an acetyienic group. Such compounds are 
useful in the treatment of hypertension. 

At pages 182-188 of the Journal of Medicinal Chemistry, 
Vol. 21, No. 2 (1978), M • T . Cox et al. , describes a class 
of linked aryl aryloxypropanols which do not show any 
significant B-blocking activity. Two of the listed 
compounds are linked via an acetyienic moiety. 

Summary of the Invention 

The present invention provides: 
Acetylenes of the formula (I): 



wherein Y may be a variety of substituents optionally 
attached at 1, 2 or 3 of the open positions, R 1 is 
hydrogen or alkanoyl, R 2 is a particular alkyl or phenyl- 
ethyl moiety and R 3 is chosen from disclosed moieties. 
Such acetylenes are useful as anti-hypertensives. Also 
part of the invention are novel intermediates and pharma- 
ceutical compositions . 




(I) 
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Detailed Description of the Invention 

Compounds of the invention are of the following formula 



Y is alkyl f cycloalkyl, fluoro, chloro, bromo, hydroxy, 
trif luoronethyl, alkoxy, alkylthio, alkenyl, alkynyl , 
alkenyloxy, alkynyloxy, alkoxyalkyl, alkylthioalkyl, 
alkanoyl, alkanoyloxy , alkanoylamino, alkanoylaminoalkyl , 
carboxamido, carboxamidoalkyl, N-alkylcarboxamido, N,N- 
dialkylcarboxanido, phenyl or alkylsulfonylamino ; 

m is 0, 1, 2 or 3: 

R 1 is hydrogen or alkanoyl; 

R 2 is iso-propyl, tert-butyl, sec-butyl, phenylethyl, 2- 
phenyl-l-methylethyl , (substituted phenyl) ethyl or 2- (sub- 
stituted phenyl )-l-methylethyl wherein the substituion on 
said phenyl groups is independently one or two of fluoro, 
chloro, bromo, hydroxy, methoxy, ethoxy, methylthio, 
ethyl thio, carboxamido, methyl and ethyl; and 

R 3 is hydrogen, alkyl, cycloalkyl, phenyl or phenyl inde- 
pendently substituted by one, two or three of hydroxy, 
alkyl, alkoxy, alkylthio, fluoro, chloro, bromo, amino, 
alkylamino, dxalkylamino, alkanoylamino, cyano, carbox- 
amido, N-alkylcarboxamido, N,N-dialkylcarboxamido, N,N- 
dialkylaminoalkyl and trif luoromethyl , 



(I): 




(I) 



wherein 
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and the pharmaceutical^ acceptable acid-addition salts 
thereof . 



Y in particular, is alkyl of about 1 to 6 carbons such as 
methyl, ethyl or iso-propyi ; cycloalkyl of about 3 to 7 
carbons such as cyclopropyl; fluoro; chloro; bromo; 
hydroxy; trif luoronethyl , e.g. 5-trif luoromethyl ; alkoxy 
of about 1 to 6 carbons, such as methoxy, ethoxy or iso- 
propoxy, e.g. 5-nethoxy; alkylthio of about 1 to 6 car- 
bons, such as nethylthio or ethyl thio; alkenyl of about 2 
to 6 carbons, such as vinyl or allyl ; alkynyl of about 2 
to 6 carbons such as 2-propargyl; alkenyloxy of about 2 to 
6 carbons, such as vinyloxy; alkynyloxy of about 2 to 6 
carbons; alkoxyalkyl of about 2 to 8 carbons, such as 
(C a alkoxy )Ci_„ alkyl, e.g. methoxymethyl^alkanoyl of 
about 2 to 6 carbons, such as acetyl; alkanoyloxy of about 
2 to 6 carbons such as acetoxy; alkanoylanino of 2 to 6 
carbons, such as acetanido; alkanoylaminoalkyl of about 3 
to 10 carbons, such as (C 2 _ 6 alkanoyl ) anino( C } _ „ alkyl), 
e.g. acetyl aminomethyl; carboxanido, i.e. -CONH 2 , e.g., 4- 
carboxaraido; carboxaraidoalkyl of about 2 to 6 carbons, 
such as -CH 2 CH 2 CONH 2 ; N-alkylcarboxaraido of about 2 to 6 
carbons, such as -CONHCH 3 ; N.N-dialkylcarboxanido of 
about 3 to 11 carbons, such as those having about 1 to 5 
carbons in each alkyl group, e.g. -CON(CH 3 ) 2 ; phenyl or 
alkylsulfonylamino of about 1 to 4 carbons, e.g. 
-NHS0 2 CH 3 . 

Values for m include 0, 1, 2 and 3 and in particular 1 or 
2, e.g. wherein a single Y group is at the 4- or 5- 
posi tion. 

R 1 . in particular, is hydrogen; or alkanoyl of about 2 to 
7 carbons such as acetyl or 2, 2-dimethylpropanoyl . 
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R 2 , in particular, is iso-propyl ; tert-butyl ; sec-butyl; 
phenethyl; 2-pheny 1- 1 -methylethyl ; (substituted phenyl)- 
ethyl; or 2- ( substituted phenyl ) -1-methylethyl wherein the 
substitution on each of such phenyl rings is one or two of 
chloro or methoxy, such as two methoxy groups or two 
chloro groups, e.g. at the 3- and 4-positions of the 
phenyl ring . 

R 3 , in particular, is hydrogen; alkyl of about 1 to 6 
carbons, e.g., methyl, ethyl or n-butyl ; cycloalkyl of 
about 3 to 7 carbons, such as cyclopropyl or cyclohexyl; 
phenyl ; or phenyl substituted by 1 to 3, sane or differ- 
ent, of hydroxy, alkyl of about 1 to 6 carbons such as 
methyl or ethyl, alkoxy of about 1 to 6 carbons such as 
methoxy or ethoxy, alkylthio of about 1 to 6 carbons such 
as methylthio or ethylthio, fluoro, chloro, bromo, amino, 
alkylanino of about 1 to 4 carbons such as methyl amino, 
dialkylamino of about 2 to 8 carbons such as di(C 1-l+ 
alkyl)amino, e.g. dimethyl amino or N-methyl-N-ethylamino, 
alkanoylanino of about 2 to 6 carbons such as acetylamino 
or propanoyl amino, cyano, carboxamido of the formula 
-CONH 2 , NJ-alkylcarboxamido of about 2 to 6 carbons such as 
-CONHCH3, N,N-dialkylcarboxanido of about 3 to 11 carbons 
such as N,N-di(C 1 . 5 )carboxamido, e.g. -CON(CH 3 ) 2 , N,N- 
dialkylaminoalkyl of about 1 to 4 carbons in each alkyl of 
the dialkyl portion and about 1 to 6 carbons in the 
alkylene, e.g., (C^ alkyl) 2 N(C 1 . 6 alkyl)-, such as 
dimethylaminoethyl and N-methyl-N-ethylaminopropyl , and 
tnf luoromethyl. The substitution on'the phenyl ring is, 
in particular, a single methoxy, chloro, dimethylamino, 
acetylamino, cyano or carboxamido group at the 3- or 4- 
position of the phenyl ring, e.g. 4- (dimethylamino) phenyl . 

Compounds of formula (I) and other compounds of the inven- 
tion may exist in various isomeric forms, e.g., in view of 
the presence of an asymmetric carbon, e.g. the carbon 
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attached directly to the OR 1 group. It is understood that 
the present invention includes all such individual optical 
and geometric isoners and their racenates. Also within 
the scope of the invention are compounds of the invention 
in the form of hydrates and other solvate forms. "Alkyl" 
as used herein is indicative of straight and branched 
chain alkyl. 

Representative salts of compounds of formula (I) which may 
be used include those made with acids such as hydrochlor- 
ic, hydrobromic, hydroiodic, perchloric sulfuric, nitric, 
a phosphoric, acetic, propionic, glycolic, lactic, 
pyruvic, malonic, succinic, maleic, funaric, malic, tar- 
taric, citric, benzoic, cinnanic, mandelic, methanesulf on- 
ic, ethanes ulfonic, hydroxyethanesulf onic, benzenesulf on- 
ic * p-toluenesulfonic, cyclohexanesulf amic, salicylic, p- 
anmosalicylic, 2-phenoxybenzoic, 2-acetoxybenzoic or a 
salt made with saccharin. 

Particular compounds of the invention of formula (I) 
include the following, prepared as described hereafter in 
Examples 1 through 20 respectively: 

1- C (1, 1 -dimethyl ethyl )amino3-3- [2- (phenylethynyl )phenoxy] - 

2- propanol; 

1- E (1, 1 -dimethyl ethyl) amino] 3-[2- (phenylethynyl )phenoxy]- 

2 - propyl- 2, 2-dimethylpropanoate ; 

1-E ( 1-methylethyl) amino]-3-[ 2- (phenylethynyl )phenoxy]-2- 
propanol ; 

1-E [2- (3 ,4-dimethoxyphenyl )ethyl3anino]-3- [2- (phenyl- 
ethynyl ) phenoxy D-2-propanol ; 
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, 1-dinethylethyl ) anino3-3-[ 5-nethoxy-2- (phenyl- 
ethynyl )phenoxy]-2-propanol ; 

1-t [2- ( 3 , 4-dimethoxyphenyl )ethyl3aiuino3-3-[5-methoxy-2- 
5 ( phenyl e thy nyl ) phenoxy 3-2-propanoi ; 

1-E [2- (3 ,4-dinethoxyphenyl )ethyl3amino3-3-[2-[ [4- ( di- 
methyl ami no) phenyl 3 ethy nyl 3 -5-nethoxy phenoxy 3- 2- propanol ; 

10 N-[3-[ [2-[3-C[2-(3,4-dinethoxyphenyl ) ethyl ]anino]-2- 

hydroxypropoxy 3-4-nethoxyphenyl 3 ethynyl ] phenyl 3 acetamide ; 

l-[ [2- (3 , 4-dimethoxyphenyl )ethyl3anino3-3-[5-methoxy-2- 
[ (4-reethoxyphenyl ) ethynyl3 phenoxy 3-2-propanol ; 

15 

l-[ [2-( 3 , 4-dichlorophenyl)ethyl3a™ino3-3-[5-methoxy-2- 
(phenylethynyl )phenoxy 3-2-propanol ; 

1-E [2- ( 3 , 4-dimethoxyphenyl )-l-meth ylethyl3anino3 -3- Q5 - 
20 methoxy-2-( phenylethynyl ) phenoxy 3-2-propanol ; 

l-[ ( 1 , 1-dimethylethyl )anino3-3- [2- (4-chlorophenylethynyl)- 
phenoxy 3-2-propanol ; 

25 1-t ( 1 / 1-dimethylethyl )amino3-3-[2- (4-methoxyphenyl- 
e thy nyl) phenoxy 3-2-propanol ; 

4-C2-C3-E ( 1, 1-dimethylethyl )amino3-2-hydroxypropoxy 3- 
phenylethynyl3benzonitrile ; 

30 

4-UE2-[3-[(l f 1-dimethylethyl )anino3 -2-hydroxypropoxy 3- 
pheny 1 3ethynyl 3benzami de ; 

1-T ( 1 i 1-dimethylethyl )anino3-3-[2-[ (4-dimethylanino- 
35 phenyl ) ethynyl3phenoxy-2-propanol ; 
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l-[ (1, l-dimethylethyl)amino]-3-[2-(l-hexynyl)phenoxy]-2- 
propanol; 

N-[3-[ [2-[3-[ (l,l-dimethylethyl)amino]-2-hydroxypropoxy]- 
5 phenyl] ethynyl ] phenyl] acetanide? 

4- [ 2 -hydroxy- 3 -n ( 1 , 1 -dimethyl ethyl ) anino]propoxy ]-3- 
(phenylethynyl )benzanide ; and 

10 l-[ (l,l-dinethylethyl)amino]-3-i; (2-phenylethynyl )-5-tri- 
f luoronethyl ) phenoxy ]-2-propanol . 

Compounds of formula (I) may be prepared according to the 
following reaction scheme which is described in detail 
15 below: 




(I) where R 1 =H 



(I) where R^alkanoyl 
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Firstly, a phenol (II) wherein X is hydrogen is halogenat- 
ed (X=Br or I) in the ortho position to give an ortho 
halophenol (II) wherein X is Br or I. In order to induce 
the halogen to enter into the ortho position, the 
phenolate anion is the species which is halogenated, see 
Machacek, Sterba and Valter, Collection Czechoslav. Chen. 
Commun., 37, 3073 (1972). The halogenation can be carried 
out by generating the phenolate anion, for instance with 
sodium hydride, an alkali metal alkoxide or an alkali 
metal hydroxide followed by adding a halogenating agent 
such as iodine or bromine. The halogenation is preferably 
carried out in an inert solvent such as toluene, benzene 
or a halocarbon. The halogenation may be performed over a 
temperature range of -40° to 50°C. When the position para 
to the phenol group is blocked by the presence of a Y 
substituent, the ortho halogenation may be carried out on 
the phenol itself by halogenating agents such as iodine 
monochloride, iodine-nitric acid, iodine-mercuric oxide, 
bromine, pyridinimum bromide perbromide or cupric bromide. 
The ortho halophenol (II) where X is Br or I is then 
alkylated with epichlorohydrin in the presence of base to 
give the epoxide (III). The bases employed may be alkali 
metal hydride, alkali metal alkoxides or alkali metal 
carbonates. The reaction may be carried out at ambient to 
elevated temperatures for example from about 25 to about 
125°C. A period of heating may be required to convert the 
intermediate chlorohydrin to epoxide (III) following the 
disappearance of (II). The reaction may be performed in 
any solvent generally used for alkylation reactions, for 
example lower alkanols, aromatic solvents or ethers. 
Especially advantageous due to higher rates of reaction 
are the dipolar aprotic solvents such as DMF, DMSO, 
sulfolane and methyl ethyl ketone. The opening of the 
epoxide (III) by amines R 2 NH 2 to give ortho halophenoxy 
propanolamines (IV) is carried out by heating the 
reactants in a lower alkanol or a dipolar aprotic solvent. 
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e.g., DMF, DMSO , dimethyl acetanide or sulfolane, at 50 to 
150 "C. The coupling of an orthohalophenoxy-propanolanme 
(IV) with an arylethyne or 1-alkyne to give an orthoaryl 
ethynyl or ortho-l-alkynylphenoxy propanolamine (I) where 
5 R 1 as hydrogen is carried out by the method of Sonogashira 
et al, see Tetrahedron Lett. 4467 (1975). For the 
preparation of the compounds of formula (I) wherein R 3 is 
hydrogen, the corresponding compound wherein R 3 is 1- 
hydroxy-l-methylethyl may be prepared by reacting a 
10 compound of formula (IV) with 2-methyl-2-butynol in the 

presence of Pd(O). The thus-produced compound of formula 
(I) where R 3 =l-hydroxy-l-methylethyl may then be treated 
with base to yield a compound of formula (I) where R 3 =H. 
For example, the compound of formula (I) wherein R 3 is 1- 
15 hydroxy-1 -methyl ethyl may be heated at 50-140 °C in an 

inert solvent such as toluene, xylene or chloroform in the 
presence of concentrated aqueous sodium hydroxide in the 
presence of a quaternary ammonium phase transfer catalyst 
such as, for example, tetrabutyl ammonium chloride. The 
halophenoxypropanolamine (IV) and the acetylene are 
stirred at ambient to elevated temperature e.g. 25-ll0°C 
with a palladium catalyst (0.1 to 5 mole %) such as 
(Ph 3 P)„Pd(0), (Ph 3 P) 2 P(II)Cl 2 or (Ph 3 P) 2 Pd(ll)OAc in an 
amine solvent such as triethylamine, diethylamine, piperi- 
dme or pyrrolidine in the presence of a catalytic quan- 
tity (0.5-5 mole %) of a cuprous salt. If desired, a 
copper (I) acetylide may be preformed instead of adding a 
catalytic quantity of cuprous salt. 



20 



25 
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O-Acyl derivatives (I) where R* is alkanoyl may be pre- 
pared by acylation of (I) where R 1 is hydrogen under 
acidic conditions. For example, treatment of an acid 
addition salt of a compound of formula (I), r1=h, with an 
alkanoic acid anhydride using the corresponding alkanoic 
35 acid as the solvent at elevated temperatures, e.g. 40- 
80°C, affords an O-acyl derivative of formula (I), R 1 ^ 
alkanoyl . 
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Second, compounds of formula (I) may be prepared by an 
alternative route in which the acetylene group is intro- 
duced on the phenoxy moiety prior to the attachment of the 
propanoianine side chain. An orthohaloanisole (V) is 
coupled with an acetylene of formula HCCR 3 to give an 
ortho{aliphatic or aromatic )ethynylanisole (VI ), R=CH 3 . 
The palladium catalyzed coupling method of Sonogashira et 
ai. may also be used to effect this transformation under 
the conditions described for the conversion of (IV) to (I) 
R J =H. Alternatively, the haloanisole may be coupled with 
a copper (I )acetylide as described by Stevens and Castro in 
the Journal of Organic Chem. , 28, 3313 (1963). These 
reactants are heated together at the reflux temperature of 
the solvent, preferably pyridine or DMF . The 0-methoxy- 
phenylacetylene (VI), R=CH 3 is demethylated to give the o- 
hydroxyphenylacetylene (VI), R=H, by heating under reflux 
with trimethylsilyl iodide in an inert solvent such as 
benzene, toluene, xylene, chloroform or 1 , 2-dichloro- 
ethane. Cleavage of the intermediate trimethylsilyl ether 
may be accomplished by stirring the reaction mixture with 
methanol. The conversion of formula (VI), R=H, to formula 
(VII) and formula (VII) to (I) may be carried out as 
described above for the analogous transformations, of 
formula (II) X=Br or I, to formula (III) and formula (III) 
to (IV), respectively. 

Acetylenes used in the above-described processes of the 
formula HC=C-R 3 may be obtained from Farchan Laboratories 
of 4702 East 355th Street, Willoughby; Ohio 44094. Aryl- 
ethynes for reaction with the compound of formula (IV) in 
the above reaction scheme may be prepared by the method of 
Ames et al as described in Synthesis, 364 (1981). Treat- 
ment of the aryl iodide with PdCl 2 t ( Ph) 3 P3 2 or 
Pd (OAc) 2 [(Ph) 3 P3 2 and 2-methyl-3-butyn-2-ol affords an 
acetylenic carbinol which may be cleaved with an alkali 
metal hydroxide to give the arylethyne as exemplified in 
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the Examples below. The arylethyne may be converted to 
the corresponding cuprous arylace tylide by treatment with 
cuprous xodide in ammonium hydroxide solution. 

The activity of compounds of formula (I) for the treatment 
of hypertension may be determined using the Spontaneously 
Hypertensive Rat (SHR) test as described below. 

In this test, the arterial pressure of adult spontaneously 
hypertensive rats (Charles River) is monitored directly 
via an aortic cannula. The SH rats are anesthetized with 
an inhalation anesthetic (ether) . The left carotid artery 
is isolated and cannulated. The tip of the cannula is 
advanced to the aorta and the cannula is exteriorized 
15 behind the neck at the level of the scapula. Animals are 
placed in individual cages and allowed to recover from the 
anesthetic and are kept unrestrained. The arterial cannu- 
la is connected to the pressure transducer which is 
attached to the recorder. The test compounds are adminis- 
20 tered to at least 3 rats at doses selected in the range of 
0.1 to 100 mg/kg of body weight by intraperitoneal (i.p.) 
or oral (p.o.) routes of administration. The arterial 
pressure and heart rate are monitored for a minimum of 24 
hours. A test compound is considered to be active as an 
25 antihypertensive agent if the mean arterial pressure (MAP ) 
indicates a fall of >15 mm of Hg . Each animal serves as 
its own control. In the SHR test, the compound produced 
in Example 16 showed a maximum change in mean arterial 
blood pressure of a fall of 69 mm of Hg when administered 
at 30 mg per kg of body weight, p.o. 

In addition tc their utility in the treatment of hyperten- 
sion, the compounds of formula (I) are useful in the 
treatment of the symptoms of angina pectoris by virtue of 
35 their ability to dilate coronary arteries. Often, peri- 
pheral arteries are also dilated by compounds which dilate 



30 



N'-403 



BNSOOCID: <EP 0171209A1J_> 



0171209 



-12- 

coronary arteries and thus, this test is also useful for 
predicting activity as an antihypertensive. Compounds of 
the invention were tested in this regard in the 
"Langendorf f ' s Isolated Heart" model as generally describ- 
ed in "Pharmacological Experiments on Isolated Prepara- 
tions", Staff of the Department of Pharmacology, 
University of Edmbourgh, 2nd Ed . , Churchill, Livingston, 
N.Y. (1970) pages 112-119. In this test, the compound of 
the invention of formula (I) produced in Example 6b. re- 
quired a 0.04 uM concentration to elicit a 30% increase in 
flow . 

A third system for determining the ability of compounds of 
the invention to act as anti-hypertensives is the Evalua- 
tion of Potential Beta Adrenergic Blocking Activity. 
Potential beta blocking activity was evaluated in two in 
vitro tests. The potential Beta-1 antagonistic activity 
was evaluated using isoproterenol induced tachycardia in 
guinea pig atrial pairs (a.). Beta-2 activity was evalu- 
ated using blockade of isoproterenol-induced relaxation of 
acetylcholine contracted tracheal rings (b.). Beta-2 
activity as an antagonist is indicative of the undesirable 
side effect of the constriction of bronchial smooth 
muscle. 

a. In vitro guinea pig atrial pairs: Female guinea pigs 
weighing 250-500 g were anesthetized in a carbon dioxide 
chamber, the chest was opened and the heart was carefully 
removed. The heart was then placed in cold Krebs- 
bicarbonate buffer in a Petri dish and the atria were 
carefully dissected. The atria were mounted in 50 ml 
baths in Krebs -bicarbonate buffer at 35° C, and airated 
with 95% 0 2 /5% C0 2 . Contractions were monitored using a 
Narco isometric force transducer under 1.0 g tension. 
Rate was monitored using the output from the force trans- 
ducer using a Narco Biotach. Recordings were made using a 
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Narco Physiograph. Studies were done by doing multiple 
concentration response curves to isoproterenol using at 
least three concentrations of tests compounds. ED 50 's for 
isoproterenol tachycardia were constructed for the means 
of at least three experiments. ED 50 's were calculated 
using a relative potency program in the DEC 1011 ( RELPOT ) 
along with relative potencies. 

The competitiveness of the antagonism, if any was 
determined by Schild plots using the Log(dose ratio-1) 
vs. -Log (concentration of antagonist). Propranolol was 
used as a positive control and potencies of test compounds 
were compared to it. The product of Example 18 had a pA 2 
of 8.15 ± 0.16, with the P A 2 for propranolol being 
15 8.69 ± 0.18. 

b. In vitro guinea pig tracheal rings: Guinea pigs were 
sacrificed in a carbon dioxide chamber and the trachea 
removed carefully. The trachea was cleaned and placed in 
a Petri dish with Kreb's Bicarbonate buffer. Rings of 
cartilage with attached smooth muscle were cut and chains 
of two or three rings were made by tying the rings 
together using silk thread. The chain was mounted in a 
10 ml organ bath immersed in a water bath kept at 35° C. 
25 The chain was attached to a Narco isometric force 

transducer and kept under 1 g tension. In order to 
evaluate the effects of the experimental compounds as 
Beta-2 antagonists the trachea were contracted with 
1 ug/ml acetylcholine and increasing concentrations of 
isoproterenol were added at 5 minute intervals until the 
trachea was completely relaxed. Increasing doses of the 
test compound were given 5 minutes after acetylcholine and 
5 minutes prior to the additon of cumulative doses of 
isoproterenol. Means and standard error from at least 3 
experiments were calculated and ED 50 's for isoproterenol 
were determined using a relative potency program (RELPOT ) 



20 
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on the DEC lOli. Competitiveness was determined as with 
the guinea pig atria pair study. Propranolol was used as 
a positive control and as the standard of reference for 
all active test compounds. 

A fourth test for determining the ability of compounds of 
the invention to act as anti-hypertensive agents is the 
Calcium Entry Blockade test using vascular smooth muscle. 
Male New Zealand White Rabbits (H.A.R.E.) (body 
weight=1.8-2.4 kg) are sacrificed by cervical fracture and 
the thoracic aorta is removed under standard HEPES 
buffer. The aorta is rinsed in several changes of stan- 
dard HEPES and cleared of extraneous tissue. Scissors are 
used to segment the aorta into 3 mm rings (approximately 
12 rings/aorta). For studies of tension, individual rings 
are equilibrated for one hour in standard HEPES buffer 
under isometric tension (1 g) between two parallel 
horizontal wires. For calcium influx studies, the 
following procedures are executed. After completion of 
the one-hour equilibration period, the test is begun. To 
baths containing vascular rings to be tested for the 
effects of an experimental agent on calcium influx in the 
basal state (absence of an agonist), the agent dissolved 
in 20 vl of vehicle (PEG 300 or H 2 0) is added and a 
parallel vehicle bath is started receiving the vehicle 
alone. To baths containing vascular rings to be tested 
for the effects of an experimental agent on calcium influx 
during agonist stimulation, the experimental agent is 
added in a fashion identical to that described for the 
basal test and parallel vehicle baths are also initiated. 
All baths are allowed to equilibrate for 30 minutes. 
Subsequently, to basal test baths, 20 pi of H 2 0 is added; 
to baths receiving KC1, 400 gl of H 2 0 containing 60 mM KC1 
is added; to baths receiving NE, 20 yl of H 2 0 containing 
10 uM NE is added. All baths are allowed to equilibrate 
for an additional 28 1/2 minutes. At this tine, all rings 
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in each bath are removed from their respective bath 
quickly but gently blotted and transferred to a bath 
containing an identical solution but also containing 

Ca(20 V l, 2.5 pCi/mlr New England Nuclear, Boston, MA) 
Rings are allowed exposure to the radiolabeled solution 
for exactly three minutes. Subsequently, the rings are 
removed, blotted to remove excess fluid, and placed in 
predesigned test tubes containing ice cold wash solution 
where they are allowed to equilibrate for 45 minutes in 
the presence of vigorous bubbling with 100% 0 Subse- 
quently, individual rings are removed, blotted, weighed 
(Mettler Balance model AE 163), and placed in a scintilla- 
tion vaal containing 2 ml of 7.5 mM EDTA solution 
(PH-10.0). vials are held overnight in darkness. This 
procedure has been shown to totally displace tissue bound 
calcium into the solution phase. Subsequently, 13 ml of 
Becknan HP scintillation fluid is added to each vial with 
shaking, vials are cleaned, and counted using a Becknan LS 
6800 liquid scintillation counter. Blanks containing 
solutions alone are simultaneously counted to provide 
background information. 



For tension studies, the following procedures are exe- 
cuted. After completion of the one-hour equilibration 
period, the test is begun. At this time, all tissue ten- 
sions are adjusted mechanically back to the 1 gram base- 
line. Subsequently, all tissue baths receive either KC1 
(60 bm) plus phentolamine (1 „„) in 400 „i »0 or NE (10 
PM in 20 pi P EG 3 00). All rings are allowed to develop 
tension for exactly 30 minutes. Subsequently, the bathing 
soxution is removed and replaced immediately with normal 
n.PES ouffer without experimental agents and the tension 
response is allowed to "wash out". Two subsequent washes 
are introduced at 10 minute intervals before the rings can 
achieve the prest imulat ion baseline tone. Subsequently 
the experimental drug or vehicle is added to each bath and 
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the rings are allowed to equilibrate for exactly 30 min- 
utes. Finally, the agonist challenge is repeated as 
described previously in the presence of the experimental 
agent. Cellular calcium vales are calculated using the 
following formula: total cellular calcium =** 5 Ca retained/ 
t * 5 Ca sp.act.(wt) where total cellular calcium is the total 
amount of calcium ions in the tissue at the end of the 
experimental procedure, ** 5 Ca sp.act. the specific activity 
of the labelled calcium in the wash solution, and 
wt=weight of the vessel ring in "kgs. 

In view of testing carried out as described above on 
compounds of the invention, two of the best compounds of 
the invention are believed to be the compounds produced in 
Examples Id. and 16, i.e., of the formula (I) wherein m is 
0; R 1 is hydrogen; R 2 is tertiary butyl; and R 3 is phenyl 
or 4- ( dimethyl ami no) phenyl . 

Some of the compounds of the invention possess both B- 
blocking and calcium entry blockade activities as indicat- 
ed in the above tests, e.g., the product of Example Id. 
It has been speculated that such a combination of modes of 
action may be a desirable feature of an anti-hypertensive 
medication. 

For the treatment of hypertension or angina, compounds of 
the present invention of the formula (I) may be adminis- 
tered orally or parenterally in a pharmaceutical composi- 
tion comprising about 1 to 2,000 mg, preferably about 30 
to 400 mg of one or more of the acetylene compounds per 
day for an average adult human depending on the activity 
of the particular compound chosen. The dosage may be 
divided into 1 to 4 unit dosage forms per day. While the 
therapeutic methods of the invention are most useful for 
human subjects in need of alleviation of hypertension or 



0171209 



-17- 

angina, the compounds nay be administered to other namnals 
at comparable dosages per weight of the subject. 

Pharmaceutical compositions containing the acetylene con- 
pounds of the present invention of formula (I) or an acid 
addition salt thereof as the active ingredient may be 
prepared by intimately mixing the acetylene compound with 
a pharmaceutical carrier according to conventional pharma- 
ceutical compounding techniques, which carrier may take a 
wide variety of forms depending on the form of preparation 
desired for administration, e.g., oral or parenteral. In 
preparing the compositions in oral dosage form, any of the 
usual pharmaceutical media may be employed, including 
liquid carriers such as water, glycols, oils, alcohols and 
the like for oral liquid preparations such as suspensions, 
elixers and solutions; and solid carriers such as 
starches, sugars, "kaolin, calcium stearate, ethyl cellu- 
lose, etc., including materials which function as lubri- 
cants, binders, disintegrating agents and the like for 
powders, capsules and tablets. Because of their ease in 
administration, tablets and capsules represent the most 
advantageous oral dosage form. These compositions employ 
solid pharmaceutical carriers such as the aforementioned 
starches, sugars, kaolin and the like, generally with a 
lubricant such as calcium stearate. It is especially 
advantageous to formulate the aforementioned pharmaceuti- 
cal compositions in dosage unit form for ease of adminis- 
tration and uniformity of dosage. The term "dosage unit 
form" as used in the specification and claims herein 
refers to physically discrete units suitable as unitary 
dosages, each unit containing a predetermined quantity of 
active ingredient calculated to produce the desired thera- 
peutic effect in association with the required pharmaceu- 
tical carrier. Examples of such dosage unit forms are 
tablets, capsules, pills, powder packets, wafers, 
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teaspoonful, tablespoonf ul and the like, and segregated 
multiples thereof . 

Also part of the present invention are the pharmaceutical 
compositions , e.g. as described above, and methods for the 
treatment of hypertension and angina using such composi- 
tions as well as novel intermediates used in their syn- 
thesis as described, particularly those of the formula 
(VII). 

In the following Examples and throughout the specifica- 
tion, the following abbreviations may be used: E (trans); 
Z (cis); bp (boiling point); mp (melting point); g 
(grams); ml (milliliters); wl (microliters); glc (gas 
liquid chromatography); N (normal); M (molar); pM (micro- 
molar); mM (millimolar ) ; THF ( tetrahydrof uran) ; MeOH 
(methanol); DMF (dimethylf oramide) ; moles (millimoles ) ; 
mg (milligrams); mm (millimeters); p.o. (per os); and 
C,H,N. etc. (the chemical symbols for the elements). 
Unless otherwise indicated, all temperatures are reported 
in degrees centigrade (°C) and all pressures in mm of 
mercury. 

Example A 

1- (3 , 5-Dichlorophenyl ) - 3 -me thy 1 - 1 -bu t y n - 3 -o 1 

A mixture of 25.5 g (0,094 mole) of 3 , 5-dichloroiodo- 
benzene, 550 ml dry triethylamine , 12 *g (0.14 mole) of 

2- methyl-2-hydroxy-3-butyne, 0.42 g (0.0019 mole) 
palladium (II) acetate, and 1 g (0.0038 mole) of tri- 
phenylphosphine was heated to reflux under nitrogen for 
four hours. The resulting mixture was cooled, diluted 
with ether and washed with two 500-ml portions of 3M 
hydrochloric acid. The ether layer was separated, dried 
over anhydrous magnesium sulfate, and evaporated in vacuo 



0171209 



10 



-19- 

to yield the crude product as an oily residue. The 
purified product was obtained by distillation to yield 
7.95 g, bp 115-125°C/0.0001 mm. 

Example B 
1 , 3- Pi chl oro- 5 - ethyny lbenzene 

A mixture of 7.95 g (0.0655 mole) of 1- ( 3 , 5-dichloro- 
phenyl)-3-nethyl-l-butyn-3-ol and 30 g of sodiun 
hydroxide in 150 ml of dry toluene was heated to reflux 
with stirring for 3.5 hours. The toluene was removed 
in vacuo to yield a brown solid residue. The residue was 
triturated with hexane and the resulting hexane solution 
15 washed with aqueous sodium thiosulfate solution. The 
hexane layer was separated and evaporated in vacuo to 
yield the crude product. Recrystallization from hexane 
yielded 4.15 g of pure product, rip 80-81. 5°C. 

20 Example 1 

a - l-Methoxy-2-( phenyl ethyny 1 ) benzene 

A mixture of 187.2 g (0.80 mole) of o-iodoanisole and 
25 184.1 g (1.12 mole) of cuprous phenylacetylide in 2.4 

liters of pyridine was refluxed overnight under nitrogen. 
The next day an additional 9.0 g (0.055 mole) of cuprous 
phenylacetylide was added and the reaction mixture 
refluxed overnight. The pyridine was evaporated, the 
reaction mixture taken up in ether and washed with water. 
3:; HCl, brine, and dried with MgSO^ . The ether was 
evaporated in vacuo to give 186.0 g of black liquid. 
Distillation at 118-125°C, .005 mm Hg gave 120.0 g (72% 
yield) of l-methoxy-2- (phenylethynyl)benzene. 



30 
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b. 2- (Phenylethynyl )phenol 

A mixture of 162.2 g (0.779 mole) of l-methoxy-2- (phenyl- 
ethynyl) benzene and 122 ml (0.857 mole) of iodotrimethyl- 
5 silane in 310 ml of chloroform was heated under reflux for 
one week. The reaction mixture was cooled to 25°C t poured 
into methanol and stirred for one hour. The methanol was 
evaporated keeping the temperature below 40° C. The reac- 
tion was taken into ether and washed with 5% sodium 
10 bisulfite, saturated sodium bicarbonate, brine, and dried 
(MgSO^). The ether was evaporated in vacuo to give 
176.8 g of semisolid material. Two recrystallizations 
from methylcyclohexane gave 37.5 g (33%) of 2- 
(phenylethynyl ) phenol, mp 65-66° C. 

15 

c . T [2 - ( phenyl ethynyl )phenoxy]nethyl]oxirane 

A mixture of 37.5 g (0.193 mole) of 2- (phenylethynyl ) - 
phenol, 75.5 ml (0.965 mole) epichlorohydrin, and 80.0 g 

20 (0.579 mole) of anhydrous potassium carbonate in 250 ml of 
methyl ethyl ketone was refluxed overnight. The solvent 
was evaporated in vacuo and the residue taken into ether, 
washed with water and brine, dried with MgSO^ , and 
evaporated to give 47.7 g (99% yield) of a seni-solid [[2- 

25 ( phenylethynyl ) phenoxy ]methyl]oxirane . 

d. 1-C ( 1, 1-Dimethy 1 ethyl) amino]- 3- [2- (phenylethynyl )- 
phenoxy ]-2 -propanol Hydrochloride 

30 A mixture of 9.0 g (0.036 mole) of [ [2- (phenylethynyl) - 
phenoxy Dmethylloxirane and 37.8 ml (0.360 mole) of t- 
butylamine in 45 ml of sulfolane was added to an autoclave 
and heated on a stean bath for 2.5 hrs . The reaction 
mixture was taken into ether, washed six times with water, 

35 once with brine and dried (K 2 C0 3 ). The ether was evapor- 
ated in vacuo to give 10.1 g of oil. The oil was dis- 

4N-403 

BNSDOC10: <EP 0171209A1_L> 



0171209 



-21- 

solved in ether, ethereal HCl added, and 6.0 g of white 
soxid was filtered. One recrystallization fron isopro- 
panol gave 5.6 g (43% yield) of l-[ ( 1 , 1-dimethylethyl ) - 
anino]-3-[2-(phenylethynyl)phenoxy]-2-propanol hydro- 
chloride, mp 165-166° C. The product of Example 
Id. demonstrated significant blockade of the potential- 
dependent calcium channel and related vascular tone in t 
isolated rabbit thoracic aorta. At 1.0 and 10.0 uM, this 
compound caused dose dependent inhibition of KC1 
stimulated effects on calcium influx and tone, reducing 
these by 100% at 10uM. This compound had no effect on 
norepinephrine-induced calcium influx or tone. 



Example 2 

1 - 1 ( 1 , 1 -Dime thyl ethyl ) amino ]-3-[2-( phenyl ethynyl ) phenoxy 3 - 
2-propyl 2, 2-Dimethylpropanoate Hydrochloride 

A solution of 6.0 g (0.017 mole) l-[ ( 1 , 1-dimethylethyl ) - 
amino] -3- [2- (phenyl ethynyl ) phenoxy D-2-propanol , the 
product of Example Id. and 17.1 g pivalic acid was heated 
under N 2 to 50°C and 4.1 ml (0.020 mole) of pivalic 
anhydride was added. After three hours the temperature 
was raised to 75° C and after four hrs another 10 g of 
pivalic acid was added to thin the solution. After five 
hours the reaction was cooled to 25 °C and chloroform was 
added. After stirring for one hour the chloroform was 
evaporated and the reaction mixture taken up in ether. 
The resulting precipitate was filtered to give 6.25 g of a 
white solid. Two recrystallizations from 2-propanol gave 
5.78 g (76% yield) of ( 1, 1 -dime thyl ethyl )amino3-3-[2- 
(phenylethynyDphenoxyD-2-propyl 2, 2-dimethylpropanoate 
hydrochloride, mp 197-198°C. 
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Exanple 3 

1-T ( 1 -Methyl ethyl) amino]- 3- [ 2-( pheny lethynyl ) phenoxy]-2- 
propanol Hydrochloride 

5 

A rdxture of 5,5 g (0.022 mole) of r[2-(phenylethynyl )- 
phenoxy ]methyl]oxirane, the product of Example 1c. and 
18-. 7 ml (0.220 mole) of isopropylamine in 27.5 ml of 
sulfolane was added to an autoclave and heated for 2.5 hrs 

10 on a stean bath. The reaction was poured into ether, 

washed five tines with water, once with brine and dried 
(K 2 C0 3 ). The ether was evaporated in vacuo to give 6.0 g 
of oil. The oil was dissolved in ether and 2-propanol and 
ethereal HC1 added. The resultant precipitate was 

15 filtered to give 5.47 g of white solid. Three recrystal- 
lizations from ethanol gave 4.5 g (59%) of white solid, 1- 
[ ( 1 -methyl ethyl ) amino] -3- [2- (phenyl ethynyl ) phenoxy] -2- 
propanol hydrochloride, mp 154.5-156°C. 

20 Example 4 

1- E T 2- ( 3 f 4-Direethoxyphenyl) ethyl] amino]-3-C 2- ( phenyl- 
ethynyl )phenoxy ]-2-propanol ( E) -2-Butenedioate (2 ;1) 

25 A mixture of 12.0 g (0.048 mole) of [ £2- (phenylethynyl)- 

phenoxy ]methyl]oxirane, the product of Example lc, 9.7 ml 
(0.058 mole) of honoveratrylamine and 60 ml of sulfolane, 
was heated for three hours on a steam batTi. The reaction 
mixture was poured into ether, washed five tines with 

30 water, once with brine and dried (K 2 C0 3 ). The ether was 
evaporated in vacuo to give 18.5 g of an oil which was 
combined with 2.6 g of fumaric acid in acetone, cooled and 
filtered to give 10.4 g of solid material. Two recrystal- 
lizations in 95% ethanol gave 9.0 g (38%) of l-[[2-(3,4- 

35 dinethoxyphenyl )ethyl]amino]-3-[2- (phenylethynyl )phenoxy ] - 

2- propanol (E) -2-butenedioate (2:1), ntp 154-155. 5°C. 

MK-403 



BNSDOCID: <EP 0171209A1_I_> 



0171209 



10 



15 



20 



25 



30 



35 



-23- 
Exanple 5 

a • 2-Iodo-5-rnethoxyphenol 

Tc a round bottom flask under nitrogen was added 8.4 a 
(0.174 mole), of 50% NaH m oil. The NaH was washed twice 
with hexane, cooled to O'C in ice, and 20.0 g (0.161 mole) 
of n-methoxyphenol xn 200 ml of toluene was added with 
stirring. After the evolution of hydrogen was complete 
34.1 g (0.134 nole) of iodine dissolved in 600 ml of 
toiuene was added over 30 minutes. A 100 ml portion of 
toluene was used to wash in the remaining iodine. The 
reaction was stirred for 1 1/2 hrs., ether was added and 
the organic layer washed with 3N HCl, water, sodium 
thiosulfate, brine and dried with MgSO, . The solvent was 
evaporated in vacuo and the residue crystallized from 1:1 
toiuene: me thylcyclohexane to give 24.1 g of green solid. 
The green solid was stirred with charcoal m methanol for 
1/2 hr., the solution filtered, and evaporated in vacuo, 
and the resulting residue recrystalli 2ed in 1:1 toluene- 
methyl cyclohexane to give 19.8 g (55% yield) of 2-iodo-5- 
methoxyphenol, mp 70-72. 5 °C. 



oxirane 



b - [ ( 2-Iod o-5-methoxvphenoxv)nethvl1 

A 5.0 g (0.02 mole) sample of 2-iodo-5-methoxyphenol was 
added in portions to a suspension of 1.01 g (0.021 mole) 
of 50% sodium hydride (from which the oil had been removed 
by washing with hexane) in 40 ml of dry DMF. The result- 
ing solution was cooled to 5'C and 9.14 g (0.099 mole) of 
epichlorohydrin was added. The mixture was heated at 60»C 
for 15 minutes. The mixture was cooled and filtered 
through diatomaceous earth. The solvent was evaporated 
in vacuo from the filtrate. The residue was taken up in 
ether, the ether washed with water and brine, dried 
(MgSO^ ) and the solvent evaporated in vacuo to give 5.72 g 
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(93% yield), of [ (2-iodo-5-nethoxyphenoxy )methyl]oxirane as 
a brown oil. 

c. l-[ ( 1 , 1-Dimethylethyl) amino]-3-C2-iodo-5-methoxy- 
phenoxy 3-2 -propanol Hydrochloride 

A. solution of 20 g of [ (2-iodo-5-methoxyphenoxy )methyl3- 
oxirane (0.065 mole) and 35 ml (0.33 mole) of t-butylanine 
in 40 ml of sulfolane was heated at 90°C in an autoclave 
for 3 hr. The reaction was cooled and the t-butylamine 
evaporated in vacuo. The residue was dissolved in ether 
and the solution washed with water and brine and dried 
(K 2 C0 3 ) . Ethereal hydrogen chloride and a little MeOH 
were added and tJie precipitate collected in two crops. 
There was obtained 19.25 g of crystalline 1-[(1,1- 
dxmethyl ethyl ) anino3-3-[2-iodo-5-methoxyphenoxy3-2- 
propanol hydrochloride, mp 195-198°C. 

d. 1-C ( 1 , 1-Dimethylethyl) amino3-3-[ 5-methoxy-2- ( phenyl- 
ethynyl )phenoxy3-2-propanol (E)-2-Butenedioate (2 ; 1 ) 

A solution of 10 g (26.4 mmoles) of 1- E ( 1 # 1-dimethyl- 
ethyl) amino]-3-r2-iodo-5-methoxyphenoxy3-2-propanol , 
5.0 ml (34.6 nunole) of phenylacetylene, 0.093 g 
(0.132 mmoles) of (Ph 3 P) 2 PdCl 2 , and 0.05 g (0.264 mmole) 
of copper (I) iodide in 65 ml of triethyl amine was stirred 
at room temperature under N 2 for 18 hr. Ether was added. 
The organic layer was washed with water and brine, dried 
(K 2 CO a ) and the solvent evaporated in vacuo. A fumarate 
salt was prepared from the residue using MeOH as the 
solvent. It was recrystallized from MeOH to give 6.0 g 
(55% yield) of crystalline 1- Z { 1 , 1-dimethylethyl ) aminc]-3- 
[ 5-methoxy-2- ( phenyl ethynyl ) phenoxy 3 -2 -propanol (E )-2- 
butendioate (2:1), mp 187-l89°C. 
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Exanple 6 



a . 



i-[ C 2- ( 3 , 4-Dmeth oxyphenvl ) ethyl] aninol-3- ( 2-xodo-5- 
nethoxvphenoxy ) -2-propanol 

A solution of 5.0 g (0.016 mole) of [ ( 2-iodo-5-methoxy- 
phenoxy)methyl]oxirane, the product of Example 5b. and 
3.25 a (0.0179 mole) of honoveratrylanine in 10 ml of 
sulfolane was heated at 60-70 e C for 18 hr. Water was 
added and the precipitate which formed was collected by 
filtration. it was recrystal 1 ized from acetonitrile to 
give 7.0 g (87% yield) of crystalline l-[[2-(3,4- 

dimethoxyphenyl)ethyl]amino:-3-(2-iodo-5-methoxyphenoxy)- 
2-propanol, mp 83-88°C. 

b " ^^^-(^^-Dmethv oxyphenvDethvllawinol-a-rs-nethoxy- 
2- ( phenylethynyl ) P henoxy]-2-propanol (E)-2-Butene - 
dioate (2:1) ~ 

20 A solution of 9.0 g (18.5 mole) of l-[ [2- ( 3 , 4-dimethoxy- 
Pnenyl ) ethylJaninoD-S- (2-iodo-5-nethoxyphenoxy )-2- 
propanol, 3.46 ml (24.2 mmoles) of phenylacetylene, 
0.065 g (0.0925 mmoles) of (Ph 3 P) 2 PdCl 2 and 0.035 g 
(0.185 mmoles) of copper (I) iodide in 50 ml of triethyl- 
amine was stirred for 66 hr under N 2 . Ether was added. 
The organic layer was washed with water and brine, dried 
(K 2 C0 3 ) and the solvent evaporated in vacuo. A funarate 
salt was prepared from 95% ethanol as solvent. It was 
recrystallized twice from 2-propanol/MeOH to give 4.6 g 
(46% yield) of crystalline l-[ [2- ( 3 , 4-dimethoxyphenyl ) - 

ethyl]aminoD-3-[5-methoxy-2-(phenylethynyl)phenoxy]-2- 
propanoi (E )-2-butendioate (2:1), mp 146-148°C. 

The product of Example 6b. was an active coronary 
35 vasodilator in the isolated Langendorff test but had no 
effect on spontaneous rate or contractile force. The 
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compound was tested over the concentration range of 0.01 
to 3.0uM. It induced active vasodilation (+39%) at 
0. luM. 

Example 7 

l-[ C 2- ( 3 , 4-Dimethoxyphenyl) ethyl] amino]-3-[2-[ [ 4- 
(dimethylamino) phenyl 3ethynyl 3-5-methoxyphenoxy3-2- 
propanol (E)-2-butenedioate hydrate (4; 3:1) 

Using the procedure of Example 6b. and employing an 
equivalent quantity of 4-d imethylaninophenylacetylene in 
place of phenylacetylene, there was obtained the title 
compound as the product, mp 159-161°C. 

Example 8 
a. N-( 3-Ethynylphenyl) acetanide 

A 30.0 g (0.256 mole) sample of 3-aminophenylacetylene was 
cooled at ice bath temperature and 27.0 ml (0.282 mole) of 
acetic anhydride was added dropwise. The ice bath was 
removed and the mixture stirred for 30 min. The mixture 
was diluted with ether and the resulting solution washed 
with water, NaHC0 3 solution and brine. The organic phase 
was dried (K 2 C0 3 ) and the solvent evaporated in vacuo. 
The crystalline residue was recrystallized from CHC1 3 - 
hexane to give 60.7 g (89% yield) of crystalline N-(3- 
ethynylphenyl)acetanide, mp 94-96° C. 

b# N-L4-U [2-[3-[t 2- (3 ,4-dimethoxyphenyl ) ethyl 3 amino]-2- 
hydroxypropoxy3-4-methoxypheny 1 3 ethynyl 3 phenyl J ace - 
tamide (E)-2-Butenedioate (2:1) 



Using the procedure of Example 6b. and employing an 
equivalent quantity of N- ( 3-ethynylphenyl ) acetamide in 
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place of phenylacetylene there was obtained the title 
compound as the product, mp 196 . 5-197 . 5 °c . 

Exanple 9 

l-[[2-(3 ,4-dimet hoxyphenvl)ethvl]anxno3-3-[5-methoxy-2- 
[ ( 4-met hoxyphenyl) ethynyl] phenoxy]-2-propanol ( E ) -2- 
Butenedloate hydrate (4;3;1) 

Using the procedure of Example 6b. and employing an 
equivalent quantity of 4-nethoxyphenylacetylene in place 
of phenylacetylene, there was obtained the title compound 
as the product, mp 154-156 °C. 

Example 10 

a * 1-C C 2- ( 3 , 4-dichl orophenyl ) ethyl] anino]-3- ( 2-iodo-5- 
methoxyphenoxy)-2-propanol Hydrochloride (l;l) 



an 



Using the procedure of Example 6a. and employing 
equivalent quantity of 3, 4-dichlorophenethylamine in place 
of homoveratrylamine there was obtained the title compound 
as the product, mp 174. 5-176. 5°C. 

25 b ' ^-[[2-(3,4-dlchlor ophenyl)ethyl]anino]-3-[5-methoxy-2- 
( phenyl e thynyl )ph enoxy ]-2 -propanol Hydrochloride 

Using the procedure of Example 6b. and employing an 
equivalent quantity of 1-C [2-( 3 , 4-dichlorophenyl ) ethyl]- 
aminoD-3-(2-iodo-5-methoxyphenoxy)-2-propanol in place of 
1- T C2-( 3 , 4-dimethoxyphenyl ) ethyl]amino]-3- ( 2-iodo-5- 
methoxyphenoxy)-2-propanol, there was obtained the title 
conpound as the product, np 186-187 °C. 
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Exanpie 11 

a . j-[ [ 2- ( 3 , 4-Dimethoxyphenyl)-l-methylethyl3amino;)-3- ( 2- 
iodo-5-methoxyphenoxy )-2-propanol 

A solution of 5.6 g (0.018 mole) of £ ( 2-iodo-5-nethoxy- 
phenoxy)methyl3oxirane, the product of Example 5b. and 
3.2 5 g (0.016 mole) of 2- ( 3 , 4-dimethoxyphenyl ) -alpha- 
methylethylanine in 15 ml of sulfolane was heated at 80°C 
for one hour and at 110° for six hours. The mixture was 
dissolved in ether and the ether washed with water and 
brine. The ether layer was dried (K 2 C0 3 ) and the solvent 
evaporated in vacuo. The residue was flash chronato- 
graphed on Si0 2 using MeOH:CHCl 3 , 1:30 as the eluant. The 
major compound bearing fractions were pooled and the 
solvent evaporated in vacuo. There was obtained 5.9 g 
(71% yield) of l-[ C2- ( 3 ,4-d imethoxyphenyl ) -l-methyl- 
ethyllaninol-S-U-iodo-S-methoxyphenoxy )-2-propanoi as a 

yellow oil. 

D . 1-CC2-Q ,4-Dir\ethoxyphenvl)-l-nethyleth yl3amino]-3-[;5- 
methoxy-2-(phenylethynyl)phenoxy3 -2-propanol 
(E)-2-Butenedioate 

A solution of 5.1 g (10.2 mmoles) l-[ [2- (3 , 4-dimethoxy- 
phenyl ) - 1-methyl ethyl 3 amino] -3- ( 2- iodo-5-methoxyphenoxy ) - 
2-propanol, 1.6 ml (14.25 mmoles) of phenylacetylene, 
0.036 g (0.051 mole) of (Ph 3 P) 2 PdCl 2 . and 0.184 g 
(0.01 mole) of copper (I) iodide in 30 ml of triethylamine 
was stirred for 18 hr under N 2 at room temperature. The 
reaction mixture was dissolved in ether and washed with 
wa*e- s r.i brir.e. The ? rt ?.uticn was dried ( K - CO 3 ) and the 
solvent evaporated in vacuo. A fumarate salt was prepared 
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from MeOH-ether solvent. It was recrystallized fron MeOH- 
ether to give 3.2 g (60% yield) of 1- [ [2- ( 3 , 4-dimethoxy- 
plienyl)-l-nethyletl)yl3anino3*3-C5-netlioxy-2-(p-henyl- 
ethyinyl )phenoxyD-2-propanol (E )-2-butenedioatG, mp 
155-160°C. 

Example 12 

a - [ (2-iodophenoxy)nethyl]oxirane 

To a round bottom flask under \ 2 was added 4.56 g 
(0.095 mole) of 50% NaH in oil. The NaH was washed twice 
with hexane, then 220 ml of DMF was added. Aliquots of 
20.0 g (0.091 mole) of o-iodophenol were added over 15 
minutes then 30.0 ml (0.450 mole) of epichlorohydrin was 
added and the solution heated to 70°C. After two hours 
the reaction was evaporated in vacuo, taken into CHCl 3 , 
washed with 10% NaOH, water, and brine and dried with 
MgSO^ . The solvent was evaporated in vacuo to give 
24.93 g of crude product. Distillation at 110 p -ll4°c, 
0.05 mm Hg gave 20.0 g (80.0%) of [ ( 2-iodophenoxy Jmethyl]- 
oxirane . 

b - 1-L ( lr l-Dimethylethyl)amino]-3-( 2-iodophenoxy) -2- 
propanol Hydrochloride 

A solution of 30.0 g (0.108 mole) of [ (2-iodophenoxy ) - 
nethyljoxirane and 110 ml (1 mole) of t-butylamine in 
62 ml of sulfolane was heated in an autoclave for two 
hours. The excess t-butylamine was evaporated in vacuo. 
The residue was dissolved in ether and the ether solution 
washed with water and brine. The solution was dried 
(K 2 C0 3 ), and the solvent was evaporated in vacuo. A 
hydrochloride salt was prepared by adding ethereal 
hydrogen chloride to an ether solution of the residue. 
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There was obtained 25 g (53% yield) of crystalline 1- 
[ ( 1 , 1 -d unethylethyl )anino3-3- (2-iodophenoxy )-2-pro P anol 
hydrochloride, ntp 184 to 185° C. 



c. 



l-t(l.I-Dimethvlethvl)amino]-3-[2 -(4-chlorophenyl- 
ethvnvl)pbenoxy]-2-pr opanol (E ) -2-Butenedioate 



A mixture of 8.73 g (25 mmoles) of 1-C ( 1 , 1-dimethylethyl ) - 
amno3-3-(2-iodophenoxy)-2-propanol, 7.47 g (37.5 moles) 
of copper (I) 4-chlorophenylacetylide and 0.175 g 
(0.25 mmole) of (Ph 3 P) 2 PdCl 2 , in 100 ml of triethylanme 
was stirred under Ar for 72 hr at 25'C. It was heated at 
50° for 6 hr. An additional 0.175 g of (Ph 3 P) 2 PdCl 2 was 
added. The reaction was stirred for 16 hr. An additional 
0.175 g of (Ph 3 P) 2 PdCi 2 and 0.75 g of copper (I) 4-chloro- 
phenylacetylide in 25 mi of triethylanine was added. The 
mixture was heated for 4 hr. The mixture was dissolved in 
CH 2 C1 2 and the resulting solution washed with concentrated 
ammonia and water, dried (K 2 C0 3 ) and the solvent evapor- 
ated in vacuo. The residue was dissolved in MeOH and 
filtered. A 2.58 g sample of fumaric acid was added and 
the solvent evaporated in vacuo. The residue crystallized 
from CH 3 CN. It was recrystallized from MeOH/CH 3 CN to give 
4.9 g (41% yield) of crystalline l-[ (1, 1-dimethylethyl )- 
amino:-3-r.2-(4-chloro P henylethynyl)phenoxy3-2-propanol 

(E )-2 -butenedioate, mp 184-185°C. 

Example 13 

!-[(!, 1-Dimethvlethy 1 ) amino!- 3- r 2- ( 4-methoxypheny 1- 
^ynvl)phenoxy]-2-p r opanol (E ) -2-Butenedioate (3:2) 

A mixture of 8.03 g (0.023 mole) of 1-t ( 1 . 1-d imethy 1- 
ethyl)amino3-3-(2-iodophenoxy)-2-propanol, the product of 
Example 12b.. 4.5 g (0.023 mole) of copper (I) 4- 
methoxyphenylacetylide, and 0.161 g (0.23 mole) of 
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(Ph 5 P) 2 PdCi 2 was stirred under Ar for 18 hr at 25°. it 
was heated at 45°C for 2 hr. An additional 0.67 g 
(3.3 mole) of copper (I) 4-nethoxyphenylacety 1 ide was 
added. The reaction was heated at 45° for one hour. The 
reaction mixture was dissolved in CH 2 Ci 2 and washed with 
concentrated ammonia and water. The solution was dried 
(K 2 C0 3 ) and the solvent evaporated in vacuo. The residue 
was dissolved in MeOK and 2.40 g of fumaric acid added. 
The MeOH was evaporated in vacuo and the residue 
crystallized from CH 3 CN. The solid was recrystallized 
twice from MeOH/CH 3 CK and once from MeOH/2-propanol to 
give 4.06 g (41% yield) of crystalline l-[(l,l- 
d ime thy 1 e thy 1 ) ammo ] - 3 - 1 2 - ( 4-methoxypheny 1 e thy ny 1 ) - 
phenoxy]-2-propanol (E )-2-butenedioate (3:2), mp 200- 



20i°C 



Example 14 

4-[ 2-[3-[ ( l, l-D imethylethyl)amino3-2-hvdroxypropoxYl- 
phenylethynylDben zonitrile (E ) -2— Butenedioate Hydrate 

(50:25;17 ) 

A solution of 6.6 g (19 mmoles) of 1-C ( 1 , 1-dimethylethyl ) - 
amino!]-3-(2-iodophenoxy)-2-propanol, the product of 
Example 12b., 2.5 g (19.7 mmoles) of p-cyanophenyl- 
acetylene, 0.44 g (0.38 mole) of (Ph 3 P) u Pd and 0.07 g 
(0.78 mole) of copper (I) iodide in 40 ml of deoxygenated 
triethylamine and 20 ml of deoxygenated THF was stirred 
under nitrogen for 18 hr. A precipitate was removed by 
filtration and discarded. The solvent was evaporated from 
the filtrate in vacuo. Trituration of the residue with 
ether gave a crystalline solid which was collected by 
filtration. Evaporation of the ether filtrate gave a 
second crop of crystalline product. The combined 
crystalline material was dissolved in MeOH and fumaric 
acid (0.5 equivalent) was added. There was obtained 5.6 g 
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(75%) of crystalline 4-T 2-T3-E ( 1 , 1-dimethylethyl ) amino]-2- 
hydroxypropoxy]phenylethynyl3benzonitrile (E )— 2— 
butenedioate hydrate (50:25:17), mp 193-200°C. 

Example 15 

4-[[2-[3-[ ( 1, l-Dinethyl ethyl )amino]--2-hydroxypropoxy;] 
phenyl Jethynyl ]benzamide 

A solution of 11.5 ml (31.5 nunoles) of 3N NaOH solution 
was added to a solution of 5.8g (15.3 m moles) of 4-E2-[3- 
[ (1, 1-dimethylethyl )amino]-2-hydroxypropoxy:iphenyl- 
ethynylDbenzonitrile, the product of Example 14 in 50 mi 
of 95% ethanol. The mixture was heated under reflux for 
30 min. A solution of 25 ml of 95% ethanol and 5.0 ml of 
3N aqueous NaOH was added. The mixture was heated under 
reflux for 15 min. The solution was cooled and the solid 
collected by filtration. The solid was recrystallized 
from 95% ethanol to give 4.38g of 4-r.[2-[3-t (1, 1- 
dinethyl ethyl )anino3-2-hydroxypropoxy]phenyl]ethynyl]- 
benzamide, nip 199-201°C. 

Example 16 

l-[ (1, l-Dimethylethyl)amino]-3-[2-[ ( 4-dimethylaminophenyl ) 
ethynyl]phenoxy]>2-propanol (E)-2-Butenedioate (1:1) 

Usxng the procedure of Example 14 and employing an equiva- 
lent quantity of 4-dimethylaminophenylacetylene in place 
of 4-cyanophenylacetylene, there was obtained the title 
compound as the product, mp 174-175° C. The product of 
Example 16 did not exhibit typical c=] ci ur» channel 
blocking activity in the isolated rabbit thoracic aorta. 
At 10pM this compound reduced KCl-dependent contractile 
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activity by 50% and had no effect on KCi-dependent calcium 
flux. However, this compound reduced norepinephrine- 
mduced calciun flux without changing tension. 

5 Example 17 

1-C ( 1 , 1-Dine tnylethyl ) amino]- 3-[ 2- ( 1-hexynyl ) phenoxy3-2- 
propanoi (E ) -2— Butenedioate (6;7) 

10 A solution of 9.30 g (26.6 mmole) of l-[ ( 1 , 1 -dimethyl- 
ethyl )aminoD-3-(2-iodophenoxy)-2-propanol, the product of 
Example 12b., 4.00 ml (34.6 mmoles) of 1-hexyne, 0.093 g 
(0.133 mole) of (Ph 3 P) 2 PdCi 2 , and 0.051 g (0.266 mnole) 
of copper (I) iodide xn 70 ml of triethylamme was stirred 

15 under Ar at 25°C for 16 hr. An additional 4 ml of 1- 

hexyne, 0.093 g of (Ph 3 P) 2 PdCl 2 , and 0.051 g of copper (I) 
iodide were added. The mixture was stirred for 20 hr 
under Ar at 25°C. The mixture was heated at 50°C for 
5 hr. The reaction was diluted with ether. The solution 

20 was washed with water and brine, dried (K 2 C0 3 ) and the 

solvent evaporated in vacuo. The residue was dissolved in 
MeOH and 3.07 g of fumaric acid was added. The MeOH was 
evaporated in vacuo. The residue was crystallized from 
methyl ethyl ketone. A total of 6.5 g of crystals were 

2 5 obtained in two crops. The solid was recrystallized twice 
from CH 3 CN to give 4.99 g (46% yield) of white crystalline 
1- [ ( 1 , 1-dimethylethyl ) amino]-3-C2- ( 1-hexynyl ) phenoxy 3-2- 
propanoi (E )-2-butenedioate (8:7), mp 132-134'C. 
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Exanple 18 

K-[3-[[2-C3-[ ( 1, l-Dimethylethyl)anino>2-hvdroxyp ropoxy3 
phenyl Dethynvllphenvllacetanide 4-methy lbenzene sulfonate 

A solution of 9.00 g C25.6 mmoies) of l-[ (1 , 1-dimethyl- 
ethyl)amino]-3-(2-iodophenoxy)-2-propanol, tne product of 
Exanple 12b., 5.32 g (33.3 mmoles) of ( 3-ethynylphenyl )- 
acetanide, the product of Example 8a.. 0.09 g (0.13 mmole) 
of (Ph 3 P) 2 PdCi 2 and 0.049 g (0.26 mnole) of copper (I) 
iodide in 17 ml of THF and 50 ml of triethylanine was 
stirred at 25° C under Ar for 66 nr. The solvent was 
evaporated in vacuo. The residue was dissolved in CH 2 C1 2 
and the solution washed with water. The CH 2 C1 2 solution 
was decanted from a foamy precipitate, dried (K 2 C0 3 ) and 
the solvent evaporated in vacuo. The residue was 
dissolved in MeOH and 5.25 g of p-toluenesulfonic acid 
hydrate added. The MeOH was evaporated in vacuo and the 
residue crystallized from CH 3 CN. The solid was recrystal- 
lized twice from CH 3 CN to give 3.63 g (26% yield) of white 
crystalline N-L3-[ £2-[3-L ( 1 , 1-dimethylethyl) aminoD-2- 
hydroxypropoxylphenylDethynylDphenylDacetamide 4-nethyl- 

benzenesulfonate, mp 154-l56°C. 

Example 19 
a . 4-Hydroxy-3-iodobenzanide 

A sample of 47 g (0.29 mole) of IC1 was added to a solu- 
tion of 40 g (0.29 mole) of 4-hydroxybenzamide in 400 ml 
of MeOH and 800 ml of acetic acid in the absence of light. 
The mixture was stirred for 70 hr under N> 2 at 25°C A 
precipitate was collected by filtration. The filtrate was 
diluted with water and a second crop of crystals collected 
by filtration. A third crop was obtained by evaporation 
of solvent from the second filtrate. The combined solids 
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were recrystal 1 xzed from 95% ethanol . The solid which 
precipitated and was collected (28 g). it was largely 
duodmated material. The filtrate was evaporated 
in vacuo and the residue recrystallized from MeOH. The 
precipitated solid was collected by filtration (2.0 g) . 
It was again duodmated material. The filtrate was 
concentrated to dryness in vacuo to give 23 g (30% yield) 
of brownish crystalline 4-hydroxy-3-iodobenzamide, mp 90- 

b ' 3-Iodo-4 -(oxiranylraethoxy)benzanide 

A solution of 10.0 g (0.038 mole) of 4-hydroxy-3-iodobenz- 
amide in 40 ml of dry DMF was added to a suspension of 
0.04 mole of sodium hydride (from 1.9 g of 50% sodium 
hydride which had been washed free of oil with hexane) in 
60 ml of dry DMF at 25°C under N 2 . When bubbling ceased. 
30 ml (0.38 mole) of epichlorohydrin was added dropwise. 
The mixture was heated at 70°C for 90 mm and allowed to 
stand at 25'C for 16 hr. The mixture was filtered. The 
filtrate was concentrated to dryness in vacuo. The 
residue was dissolved in CH 2 C1 2 . The solution was washed 
with water and brine, dried (MgSOj and the solvent 
evaporated in vacuo. The residue was recrystallized from 
CH 2 C1 2 /hexane to give 5.4 g (50% yield) of 3-iodo-4- 
(oxiranylmethoxy )benzamide, mp 149-15l°c. 

C ' 4 -r2-Hvdr OX y-3-[(i,i- di m ethvlethyl) am ino1 D ro p0 xv]-3- 
iodobenzamide 

A solution of 3.75 g (0.01 mole) of 3-iodo-4- 
(oxiranylnethoxy)benzamide and 10.5 ml (0.1 mole) of t- 
butylamine in 7 ml of sulfolane was heated at 90°C in an 
autoclave. After 2 hr the vessel was cooled and the t- 
butylamine was evaporated in vacuo. The residue was 
crystallized from CH 2 Ci 2 /CH 3 CN to give 4.0 g (100% yield) 
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of 4-[2-hydroxy-3-[ (1 . 1-dimethylethyl ) anino}propoxy-3- 
iodobenzamide as a white crystalline solid, mp lll-ll4 <, C. 

d . 4- C 2-Hydroxy- 3- E ( 1 . 1- d imethyl ethyl ) amino! pr o poxy 3- 3 - 
(phenyl ethynyl )benzanide Hydrate (4;1) 

A solution of 3.75 g (9.57 mmoles) of 4- [2-hydroxy-3- 
C (l,l-dimethylethyl)anino]propoxy3-3-iodobenzanide, 1.6 ml 
(14.35 mmole) of phenylacetylene. 0.036 g (0.048 nanole) of 
(Ph 3 P) 2 PdCl 2 and 0.018 g (0.0957 mmole) of copper (I) 
iodide in 20 ml of tr iethylamine and 10 ml of THF (which 
had been deoxygenated by admission of N 2 ) was stirred at 
25°C under N 2 for one hour. It was heated at 60° for 
3 hr. The precipitate which formed on cooling was 
collected by filtration and dried in vacuo. A fumarate 
salt was prepared in MeOH solvent and ether was added. A 
total of 3.0 g was collected by filtration in two crops. 
The solid was stirred with dilute NaOH and the crystalline 
free base was collected by filtration. The solid was 
recrystallized from CH 3 CN to give 1.2 g of crystalline 4- 
C2-hydroxy-3-t (1, 1-dimethylethyl ^minolpropoxyl-S- 
tehenylethynyl )benzamide hydrate (4:1), mp 167-169° C. 

Example 20 

a . 2-Iodo-5-trif luoromethylphenol 

To a round bottom flas* under N 2 was added 14.2 g 
(0.296 mole) of sodium hydride, 50% in oil. The NaH was 
washed twice with hexane, and 33.15 g (0.205 mole) of m- 
trif luoromethylphenol in 1 liter of toluene was added. 
After five minutes 51.9 g (0.205 mole) of iodine was added 
all at once, and the solution allowed to stir overnight. 
The reaction was poured into 3N HC1, ether added, and the 
separated organic layer washed with water, brine and dried 
with MgSO,, . The solvent was evaporated in vacuo to give 
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60.3 g (100 % yield) of 2-iodo-5-trifiuorom.thylph.nol. m P 
3 6—38 C . 

b * - ( 2 - Io do-5-trifiuor 0 net h yl P henoxv) m ethvl] 0 xir a n P 



A 



sanp.e of 20 g (0.069 nole) of 2-iodo-5-trif luoromethyl- 
Phenol was added m portions to a suspension of 0.07 nole 
of UaH (from 3.36 g of 50% NaH which had been washed free 
of on with hexane) in 150 ml of dry DMF under N 2 . when 
gas evolutxon had ceased, a 27 ml (0.347 mole) sample of 
epichlorohydnn was added dropwise at 5'C. The mixture 
was heated at 60'C for 3 hr and allowed to stand at 25°C 
for 16 hr. A precipitate was removed by filtration. The 
fxltrate was concentrated to dryness in vacuo. The resi- 
due was taken up in ether, washed with water and brine 
dried (K 2 C0 3 ) and the solvent evaporated in vacuo to give 
20.4 g (86% yield) of C (2-iodo-5-tnf luoromethylphenoxy )- 
raethylloxirane as an oil. 

°* 1 -ni>l-Dinethvlethvl) a mino]-3-r2-iodo-5-(trifl„^ - 
nethyl )phenox y]-2-propanol Hydrochloride 

A solution of 10.0 g (0.029 mole) of [ (2-iodo-5-trif luoro- 
methylphenoxy ) methyl Doxirane and 30 ml (0.29 mole) of t- 
butylamxne in 20 ml of sulfolane was heated at 90« in an 
autoclave for 2 hr. The excess t-butylamine was evapor- 
ated in vacuo. The residue was dissolved in ether, washed 
wxth water and brine, dried (K 2 C0 3 ) and concentrated to 
dryness in vacuo. The residue was dissolved in ether and 
ethereal hydrogen chloride was added. The precipitate was 
collected by filtration and dried. There was obtained 
8.9 g (67% yield) of white crystalline 1-C ( 1 , 1-dimethyl- 

ethyl)ani n o]-3-[2-iodo-5-(trifl UO romethyl) P henoxyD-2- 
propanol hydrochloride, mp 174-178°C. 
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d . l-C (1 .1 -Diethyl ethyl )anino]-3-[ ( 2- phenylethynyl )-5- 
(trifluoronet^vl)phenoxy]-2-pr opanol (E) -2-Butene- 
dioate (2;1) 

A solution of 7.5 g (18 ranoles) of l-C ( 1 , 1-d imethyl ethyl ) - 
amno]-3-i:2-iodo-5-(trifluoroTnethyl)phenoxy]-2-propanol, 

2.6 ml (23.5 mnoles) of phenylacetylene , 0.063 g 
(0.09 mmole) of (Ph 3 P ) 2 PdCl 2 . and 0.034 g (0.179 mole) of 
copper (I) iodide in 50 ml of triethylanine was stirred at 
25° for 18 nr. An additional 0.3 ml (2.7 ramole) of 
phenylacetylene was added. The mixture was stirred for 
3 hr at 25° . It was diluted with ether and the resulting 
solution washed with water and brine. The ether solution 
was dried (K 2 CO s ) and the solvent evaporated in vacuo. 
The residue was taXen up in MeOH and 0.5 equivalent of 
fumaric acid added. Ether was added. There was obtained 
6.4 g of the crystalline salt. It was recrystallized fron 
MeOH to give 4.5 g (46% yield) of white crystalline 1- 
[ ( i, l-dimethylethyl )aninol-3-C (2-phenylethynyl )-5- 
(trxfluoronethyl)phenoxyl-2-propanol (E)-2-butenedioate 

(2:1), mp 226-228°C. 
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CLAIMS 



i. An acetylene of the following formul 



ng formula ( 1 ) : 

'"Q-c=c- R > 



OR 



10 whe 



rein 



Y is alkyl, cycloalkyl, fluoro, chloro, bromo, hydroxy, 
trifluoromethyl, alkoxy, alkyl thio, alkenyl, alkynyl , 
alkenyloxy, alkynyloxy, alkoxyalkyl, a lkylthioalky 1 , 
alkanoyl, alkanoyloxy, alkanoylamino, alkanoylaminoalkyl , 
carboxamido, carboxamidoalkyl, N-alkylcarboxamido, N,N- 
dialkylcarboxanido, phenyl, or alkylsulf onylamino ; 

m is O, 1, 2 or 3; 
R 1 is hydrogen or alkanoyl; 

R 2 is iso-propyl, tert-butyl, sec-butyl, phenylethyl, 2- 
phenyl 1-methylethyl , (substituted phenyl )ethyl or " 2- 
(substituted phenyl )-l -nethylethyl wherein the 
substitution on said phenyl group is independently one or 
two of fluoro, chloro, bromo, hydroxy, methoxy, ethoxy, 
methyl thio, ethyl thio, carboxamido, methyl and ethyl; and 

30 R3 is hydrogen, alkyl, cycloalkyl, phenyl or phenyl 

independently substituted by one, two or three of hydroxy, 
alkyl, alkoxy, alkylthio, fluoro, chloro, bromo, amino, 
alkylamino, dialkylamino, alkanoyl ami no, cyano, 
carboxamido, N-alkylcarboxamido, N, N-dialk ylcarboxamido, 
K,N-dialkylaninoalkyl and trifluoromethyl; and the 
pharmaceutical^ acceptable acid-addition salts thereof. 



BNSDOCID: <EP_0171209A1J_> 



0171209 



-40- 

2. The acetylene of Claim 1, 
wherein 

Y is alkoxy of about 1 to 6 carbons, carboxarnido or 
trif luoronethyl ; 

n is O or 1; 

R 1 is hydrogen or alkanoyl of about 2 to 7 carbons; 

R 2 is iso-propyl, tert-butyl, sec-butyl, (substituted 
phenyl) ethyl or 2- ( substituted phenyl )-l-nethylethyl 
wherein the substitution on said phenyl groups is one or 
two of chloro or methoxy; and 

R 3 is alkyl of about 1 to 6 carbons, phenyl or phenyl 
substituted by one or two of alkoxy of about 1 to 6 
carbons, chloro, dialkylanino of about 2 to 8 carbons, 
alkanoylanino of about 2 to 6 carbons, cyano and 
carboxamdo. 

3. The acetylene of Claim 1, 
wherein . 

Y is methoxy, carboxanido or trif luoromethyl ; 
m is O or 1; 

R 1 is hydrogen or 2 , 2-dimethylpropanoyl ; 

R 2 is iso-propyl, tert-butyl, (substituted phenyl )ethyl 
2-( substituted phenyl) -1-methylethyl wherein the 
substitution on said phenyl groups is two methoxy or 
chloro groups; and 
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R-' is n-butyl, phenyl or phenyl substituted by one of 
rr.ethoxy, chloro, dimethy lamino , acetylamino, cyano and 
carboxamido. 

4. The acetylene of Claim 1, wherein m is 0; R 1 is 
hydrogen; R 2 is tert-butyl; and R 3 is phenyl or 4-(dimet 
-hy lamino) phenyl. 

5- The acetylene of Claim 1, which is: 

1- C(l.l-dimetHylethyl) ammo} -3-C2-(phenylethynyl)PhenoxyJ 

2- propanol; 

l-C(l,l-dimethylethyl)amino3-3-j:2-(phenylethynyl)phenoxy3- 
15 2-propyl 2 , 2-dimethylpropanoate ; 

1 -C(l-methylethyl)amino3-3-[2-( p henylethynyl) P henoxy3-2- 
propanol : 



10 



20 



25 



1-rC 2-( 3, 4-dimethoxyphenyl ) ethyl} amino3-3-[^2-(phenyl- 
ethynyl )phenoxy3-2-propanol ; 

l-L(l,l-dimethylethyl)amino3-3-[5-methoxy-2-(phenyl- 
ethynyl)phenoxy] -2-propanol ; 

l-[ H2-( 3 , 4-dimethoxyphenyl ) ethyl]amino3-3-[ 5-methoxy-2- 
( phenylethynyl ) phenoxyj -2-propanol ; 



30 
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l-[[2-(3,4-dinethoxyphenyl)ethyl3anino3-3-C2-CC4-(di- 
methylanino)phenyl3ethynyl3-5-nethoxyphenoxy3-2-propanol; 

K-£3-[ [2-[3-[ [2- (3,4-dimethoxyphenyl)ethyl3anino3-2- 
hydroxypropoxy 3 -4-methoxypheny 1 3 ethyny 1 ] phenyl 3 ace tanide ; 

l-[ [2-(3,4-dxnethoxyphenyl)ethyl3anino3-3-[5-methoxy-2- 
C (4-nethoxyphenyl)ethynyl3phenoxy3-2-propanol ; 

1-C [2-(3,4-dichiorophenyl)ethyl3anino3-3-i;5-methoxy-2- 
(p-henylethynyl)phenoxy3-2-propanol ; 

l-£C2-(3.4-dinethoxyphenyl)-l-n»ethylethyl3anino3-3-C5- 
nethoxy-2-(phenylethynyl)phenoxy3-2-propanol; 

1- 1 ( 1 . 1-dimethylethyl ) anino3-3-!:2- (4-chlorophenylethynyl ) 
phenoxy3-2-propanol; 

1-E (1. 1-dimethylethyl )anino3 -3- [2- (4-methoxyphenyl- 
ethynyl)phenoxy-2-propanol ; 

4-t2-C3-t(l,l-<aimethylethyl)anino3-2-hydroxypropoxy3- 
phenylethynyl3henzonitrile; 

4- t C2-C3-C ( 1 . 1-dinethylethyl ) anino3-2-hydroxypropoxy3- 
phenyl3ethynyl benzanide; 

l-[ (1, 1-dinethylethyl )anino3-3-[2-t (4-dimethylanino- 
phenyl) ethynyl3phenoxy-2-propanol ; 

1-1(1. 1-dinethylethyl ) anino3-3-t2- ( 1-hexynyl ) P henoxy3-2- 
propanol; 

N-C3-CC2-C3-C (i, 1-dimethylethyl )amino3-2-hydroxypropoxy 3 
5 phenyl 3 ethynyllphenyl3 ace tanide; 
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4-C2-hydroxy-3-L(l,l-dimethylethyl)aniinJ]propoxy]-3- 
( phenylethynyl )benzamide ; 

1-[(1 ,l-dimethylethyl)amino]-3-[(2-phenylethynyl)-5-(tri 
5 -fluoromethyl)phenoxy]]-2-propanol ; 

or the pharmaceutical^ acceptable acid-addition salts 
thereof. 

10 6. A pharmaceutical composition comprising an acetylene 
of any one of claims 1 to 5 and a pharmaceutical^ 
acceptable diluent or carrier. 

7. An acetylene of any one of claims 1 to 5 or a 
15 composition of claim 6 for treating hypertension or agina 
in a mammal . 



8. An oxirane of the following formula (VII): 
wherein 

25 

Y is alkyl, cycloalkyl, fluoro, chloro, bromo, hydroxy, 
trifluoromethyl, alkoxy, alkylthio, alkenyl , alkynyl, 
alkenyloxy, alkynyloxy, alkoxyalkyl , alkyl thioalkyl , 
alkanoyl, alkanoyloxy, alkanoyl amino , alkanoylaminoalkyl , 
3Q carboxamido, carboxamidoalkyl , N-alkylcarboxamido , N,N- 
dialkylcarboxamido, phenyl, or alkyl sulf onylamino : 

m is O, 1 ,2, or 3; and 

35 R 3 is hydrogen, alkyl, cycloalkyl, phenyl or phenyl inde 
-pendently substituted by one, two or three of hydroxy, 
alkv-1, alkoxy, alkylthio, fluoro, chloro, bromo, amino,' alkyl- 
amino, dialkylamino , alkanoylamino , cyano, carboxamido, TT- 
alkyl carboxamido, N ,N-di alkyl carboxamido, N ,N-di alkyl amine — 
alkyl and trifluoromethyl. 
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9. A method of preparing an acetylene of any one of 
^ i aimc i +n 5 comprising either: 

a) reacting an ortho halogenated phenol of formula II 



' m C>* 

OH 



II 



with epichlorohydrin in the presence of a base to give 
!0 an epoxide of formula III 



in 



20 



25 



b N reacting the epoxide of formula I..I with an amine of 
the formula R 2 NH 2 to give an ortho halpphenoxy propanplamine 
of the formula IV y 




IV 



c) and reacting the ortho halophenoxy propanolamine of 
formula IV with an alklethyne or 1 - alkyne of formula 
H-C-C-R 3 to give a compound of formula I 



or 



30 



d) reacting an ortho haloanisole of formula V 



with an ar/lethyne or 1 -alkyne of formula H-CEC-R to give 
an ortho ethynylani sole cf formula VI 



~\>R YI 
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15 



25 



30 



e) demethylating the ortho ethynylanlsole of formula VI 
by heating under reflux with trimethylsilyl iodide in an 
<m ' ert solvent- «nd cleaving the trimethyl si lyl ether ths 
fo-med to produce the corresponding hydroxypher.y 1 acetylene 

f) reacting the hydroxyphenylacetylene with epichloro 
hydrin in the presence of base to give an epoxide of 
formula VII 

and 



g) reacting the epoxide of formula VII with an amine of 
formula R NH 2 to give a compound of formula I, 
the method optionally including the step of converting an 
acetylene of formula I wherein R 1 is H into an acetylene 
20 of formula I wherein R 1 is lower aklanoyl by acylation 
under acidic conditions, 

Wherein, ^in the^above formula X is bromo or iodo and Y, 
m, R , R and R are as defined in any one of claim 1 to 5. 



10. A method of preparing a composition according to 
claim 6, comprising admixing an acetylene of any one of 
claims 1 to 5 with a pharmaceutical^ acceptable carrier. 
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